The Hadamard matrix model was validated by comparing test point results to predicted values using a student t-test. This test should yield a non-significant response, as actual test points should be similar to predicted points in a robust model (p=8.4). Model quality was also determined by ANOVA, which provided the R 2 coefficient. This coefficient ranges from 0 to 1, with higher R 2 values associated with stronger models. An acceptable cutoff for the R 2 is 0.75. For the MHT endpoint, the R 2 coefficient was
0.990 indicating that the model could explain 99% of the variation in the response. Finally, the model was validated based on the distribution of residuals, which should have a random distribution and be located near the 0 point of the y-axis, though acceptable ranges are generally from -2 to 2. Prior to analysis, endpoints were transformed to yield normal distribution and null values replaced with a minimum value for inclusion. MHT titers were previously transformed in log2, and were not subject to further modification. In absence of agglutination, null values were replaced by half of the first dilution, or 0.5.
Analysis of variance (ANOVA) of the MHT endpoint
Secreted LT (pg/OD) was transformed in log10. When toxin levels were undetected, the null value was replaced by half of the first standard dilution, or 7.8 pg/mL, prior to normalization against bacterial density.
Bacterial density (OD/mL) was square root transformed. In absence of bacterial growth, a threshold of 0.01 was applied, corresponding to the density of the inoculum.
Response Surface Methodology (RSM)
As described for the Hadamard matrix, the RSM model was validated by comparing test point results to predicted values using a student t-test, which yielded non-significant results. ANOVA, R 2 , and the distribution of residuals were also used to validate the model as described above. Following validation, the mathematical model was then used to predict which variable levels generated the maximum Y endpoint response. The tested and coded levels used for each variable evaluated in the RSM are also included below. Components evaluated in the RSM, also shown in Table S2 , are shown above at tested (T) levels and at the corresponding coded levels (X) used in the mathematical model.
Significance of the eight test points when compared to the model of the MHT endpoint

